Co-transformation of canola by chimeric chitinase and tlp genes towards improving resistance to Sclerotinia sclerotiorum.
Canola (Brassica napus) plants were co-transformed with two pathogenesis-related protein genes expressing a Trichoderma atroviride chitinase with a chitin-binding domain (chimeric chitinase) and a thaumatin-like protein (tlp) from Oryza sativa conferring resistance to phytopatogenic fungi by Agrobacterium-mediated transformation. The putative transgenic plants were confirmed by PCR. After measuring the specific activity of the chimeric chitinase and glucanase activity for tlp genes, transgenic plants with high specific activity were selected for southern blot analysis to confirm the copy number of the genes. In vitro assays, the antifungal activity of crude extracted protein against Sclerotinia sclerotiorum showed that the inhibition percentage in double transgenic plants was between 55 and 62, whereas the inhibition percentage in single-gene transformants (chimeric chitinase) ranged from 35 to 45 percent. Importantly, in greenhouse conditions, the double transgenic plants showed significant resistance than the single-gene transformant and wild type plants. The results in T2 generation using the intact leaf inoculation method showed that the average lesion diameters were 10, 14.7 and 29 mm for the double transformant, single-gene transformant and non-transgenic plants, respectively. Combined expression of chimeric chitinase and tlp in transgenic plants showed significantly enhanced resistance against S. sclerotiorum than the one that express single-gene transformant plants. These results suggest that the co-expression of chimeric chitinase and tlp can confer enhanced disease resistance in canola plant.